We simulate the response of oscillating neurons, with independently generated random phases, through 200 channels. Each neuron spikes with a Poisson distribution with a mean rate of 40 Hz when averaged over the period of oscillation. Simulated spikes are smoothed with a σ = 10 ms width Gaussian filter and averaged over 100 trials to produce PSTHs. (A) An example of PSTHs from oscillating units with period τ = 0.1 s contributing to one of the channels (first row) and the effective PSTH of the channel (second row), i.e., the sum of all the individual neurons' firing. From left to right, we show the example neuron/channel's PSTHs, the standard deviations of each principal component of the 200 channel population activity, the principal components themselves, and the firing rate manifolds projected onto the first two principal components. The PCA spectrum is dominated by the first two components: the sine and cosine modes, roughly tracing out a circle in firing rate space. (B) Distortion of firing rate manifold resulting from combining units with oscillation period τ varying from 5 ms (i.e. shorter than the smoothing window) to 2 s (i.e. longer than the simulation duration). The distortion is very small with little dependence on the oscillation period, except for a blip when τ ≤ σ indicated by the vertical dotted line. (G) (left) Hand trajectories and reach endpoint covariance ellipsoids for dataset N20101105. (Right) Population vector decode of reach direction using binned spike counts during the peri-movement period from sorted and threshold crossings at multiple threshold levels for this dataset. 
